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Abstract of JP2000297373 
PROBLEM TO BE SOLVED: To provide a sliding 
member having a low friction coefficient and 
excellent in wear resistance by making it into the 
one whose solid lubricity effectively functions 
even in lubricating oil. 

SOLUTION: As to a hard carbon film sliding 
member 1 the surface of a base material 2 is 
coated with a hard carbon film 3 by vapor phase 
synthesis, which is thereafter subjected to 
plasma treatment or ion implantation, by which 
the surface of the hard carbon film 3 is 
incorporated with nitrogen and/or oxygen and/or 
is provided with the hard carbon film 3 in which 
the content of hydrogen in the surface is 
controlled to <=10at%. 




Data supplied from the esp@cenet database - Worldwide 



2004/07/08 



(19>B#BHWWT OP) 02) ^ ijf f^f & $g (A) 



(ii)mKUR£n*9 

#^2000 -297373 
(P2000 - 297373A) 

(43)^WB ¥&12#10;§24B (2000. 10.24) 



(51)lnta' 




F I 


f-T3-r(##) 


C 2 3 C 16/27 




C 2 3 C 16/27 3 G 0 1 6 


FOIL 1/20 




FOIL 


1/20 A 3 J 0 3 0 


F 1 6 H 53/06 




F 1 6 H 53/06 4 K 0 3 0 








*i5* SifeJtJBCDBUl OL (£ 8 H) 




. 

mmm 1-102205 


(71) MSA 


593178650 










(22)fflSSB 


¥JS11^4B9H(1999.4. 9) 




3K»:«S}ltmS/#3 - 1 -38 






(7DHKA 


000003997 






















(72)§M8# 










^3»^*tTfrHy W 3 -1-38 






(72)SB9i# 


& m & m 






















(74)ftSA 


100077610 



















(54) [%K©«ftc3 S»^S#*J:^-eo»BS^ 



(57) 

©7K3i^r*6 j 1 0 a t xsiToxmmmBzm 3 




1 ttibffit* 

3WHKjRIJcW 



1 

zKS^WS**! 0 a t ^eiT^IilK^^M*^^^^ 

Ml** 5] RK^*SaWSB©sas(6*«k^/*fct4 
^t^r&S*3 0 a t a6EtTX?**^t*W«tr*«l 

m&$mmt>*4 a t %£iL2 0 a t xetft*<e>££& 

BltJ&S 7 ] ^©ffl$a*R a 0 . 1 u. mEA~FV&>2> Z 
[I«2£II8] «®51S^Hv 1 0 0 OUthT^^dt 
Bt&g 9 ] ^Mmm^mom^ 1 MmRh 1 0 u 

[000 1] 

>^;i^(^^fi*T^$tl£©K3bfc^Jli£: 
[00 0 2] 



(2) #§82 0 0 0-2 9 7 3 7 3 

2 

. J|»«t4McftfU»Mr?. a-C:H (7^77* 

*-*>^fcfi7K^fb7 ; E;u777;^-^» . i-c 
C7-f#— . DLC tx'f -^E>h*5-f 7#-# 

[0 003] -tGorajsKuwu ^bTK^x^y^x^ 

A«Hr>5n5. COKKSBftftlUKk' iSSJgT. SEA* 

0. 5~1. '0T?**©fc**bT. fi^^JgaSttSSEI 
[0 0 0 4]m z:n&0»n*:4*ttfeJi*»LT, K 

ujKZ)jg*tti;«e)i:r*«)Hijm. TOix^^jnx^ 

37 [0 0 0 5] £7c> «^4n?ffll!rr*rtifi^&£© 
[0006] 

'B6W'*Wftb«t5tT*IMB bj&»b&a«&. JtlB© 

30 ^©^JBttfr <=> * SifgScDiSPSS £ tt£C«>a j , te£> 
Bf*$HStt£^bTV^V^©gdBt^£ b&HHB 
«, fctAtf. Stffc?*> (TiN) *"3Eft£oA (C 

rN) ©-f ^->yu-^^ >y^m$as^bfc^&jgB 
[0007] m&<Dmmmi£m!m2tirc 

[0 0 0 8] tz£xi& iWII»1 , T3/8-f>?7K-^ 
3^5:1 kg f CD^mTlfb#tf> 0. 0 3m/sec 

^>\z?^9t>-X><Dm%mk\3.0. 08~0. 12 
T&^T, [W)^<D^®S$Tfi0^2lii$:b^t^ 
»^4S^nA (CrN) -f *>Xb— r-f 

[0 0 0 9] X>v?>?Eb^>h7>7.^ y>3>tft 

flfOjBWtt'TC. ®J^0^M = O. 0 7J£TFtf>l©Si£& 



3 

(M0S2) ^vmyyft^^^y (ptfe) 

^ra&fflT5<hJ^bXb£t^©fflmSfi 
m?^^ » £ V 1 5 IWftS* 1 * ^ fee 
[0 0 10] 

ggQJ©g&5] *56W4. £ft&©fl)ll,6C*B bX& 

tt. 1 0 a t %J^T©^jS*St&M£4!13 

#8WIH^**i»C«** ISSI^Xm = 0 . 0 7 £TF© 

MibXHS. 
[0 0 11] 

BSS£:A¥&T2>Jt«>©#IIH 0*B»*X©l£H£S$ft 

mm, *mmm<offim*-cv>m&im\z 

»r*»COl>X«S^bX£tt*WS**:b, » 
^T^J^^Xt^^^&M©^. g*3i* 
J;tf*£©«Z)S^*££CJ:9, WIHiWT©* 

CfifcStlUZCo 

[0012] -Tfeb-fe. *^c^*ffl»8»m. St 
#3iiciEttbxn*«fc , 5c iS^^x^sn-sfg 

[0 0 1 3] ni;<, ;*^C^:b£^£Sfe&l8BSE*) 
aWtt, S(^2Ci2«bXVi-2><fc5C, flBII»i+Tft 

/BsnsjsssswciBi^x. a>^< t^mmm^^x^. 
mBzmti^tev^ aaB©**£tf*&n oa tx«.T© 
Bau»8feffl»»6Ji* ; b©tbfcc:t*w«tbTvs 

[0 0 14] -tbT, *^C^*8BM>aS&lWHtt 
^©^©JBffifcfe^Xtt, ff^ 3 CBattbXV»* 
«fc5C ?SHi^£I^^£"fifc* r -f X^E > FX& 3 
©£ bfc C bXU£. 

[o o i 5] rau<, ;i^c^*EBS£g?s&B8s»> 

fflW©^©7BISCfcvvria, «fc#3f4C12ttbXV><& 

«fc5C, ®St^&B^©g^<fctf/Sifc.W&R£- 
W&5 J 0. 5a t%£U^&£fc©£b;fcc:<h£4f^: 
bXV»S. 

[o o 1 6] ru<, 4^i'«to«Miea»6Sai«ffl» 
H^©njg©^^jc*^Ttt, mm 5 ciaebxt 

Wfi* s 3 0 a tm7X£<5t>©£b*:;L££#^<hb 



(3) #§82000-297373 

[ooi 7] hi; <. *§mizm>zim&m&s§Mm 
ffitvffi&flmmiz&i, mi mgeg; 6 cenuxir 

««C. HMw^SJ^OT©^6^^/^fel3S^ 
Wft&U a t %£LL2 0 a t %SkTV$>i>%<Dt bfcd 

[0 0 l 8] |s)b<, 49E^(c«fo2«K08K£WBU 
mi(D$3fe<V&Mlz£>l >Xfcb fflfc&E 7 CSSRbXt >S 
«fce> C, 3BBfi$*«R a 0 . 1 /imKTT*5*)0ib 

7^ to o 1 9] rau<, 2js^jc«fe*flBwaisfiawB» 
tttt©Jitt©JEmc&t M$gg 8 ci a® b-o »s 

ioC, 3EffiHS**Hv 1 0 0 0£LhX$>2>fc©<kL7c 

[o o 2 o] iwib<, \zmo%WMvm&mvm 
m*<D$&&<mt&\z&\t >xwu 9 cte^bxv »a 

£5 C, llOOSKKM©Vd30>l Mm£bh 1 0 urnKT 
X£9, *0, H^«rr©»*GBfc&*0. 0 7ETFT 
&2>h<D£ LtzZ\£&m£ bX^-5. 

[0021] pib<, *§£wiz&ti&mmmim®m 

20 ffldCD^gfeCX&mz&^Tfc, ggjR^l 01353® L-TU 

&#§j&r-& *>© t c: t t bxi 
[0022] s^ew \zm? &wg.8m&mzmmt<Dm 
jfissasi. «*9Si icssKbxviS«fcoc, me&si 

ft^U 1 0 ©1/ vr*T^C8B«©ffiH^&B8g»lffifaS: 

ibw.&cheu mtmfiizmffimgzm&§m£mz 

ioa-f^ >Xbfcl& yw^fflBfenbtt-f 
^r*«k 5 Cbfc bXV>£. 
[0 0 2 3] 

iO KHJ!©ftMl] *%^l^^K^J^MW 
tt. ±E©*MEtbXVi*©X, ^tSCSi4SS:#'<# 

^c^-c M = o. 0 7OT©<B«teJW(«*8aWHHi 

[0024] tit, OT©^fe«tr//^as^8 

0 . 5 a t %cfc D fc4>Jfcv»£JfcEbfciWlli4+X© 
©WlB&^SStljfti&VHWfttteO, K»C, 30a t 
%&K)hg'<t£i ; &£* KSJETX©je^tt75CFS"r^) 
^7 3 0 a t X*±BRi"rs©*«£b 

^. -tbXS6Cff*b<»44a t%~2 0a t%tt 
-5©A«W6l4*«fctPRIHt«fia:5 - <t 75 < iPSflHAt) 

x©(waciftt c: ctjjx# ^ crsfc*cjf? 

jSX^-5. 

[0 0 2 5] ^fe«fc^/*fc»4^S^iC^fi-S-& 

^yx^wmte. m 2 ic^-rj: ^^s^v^xuss 
[0026] Ttztt. m 2 i^-ry ^xv#yigg 2 

1 ti, *^ff 2 2 S^-te*., ^©K^f 2 2©(*3gTF^ 

5» \z\$mwmizffijttzgtt2 3&mT2>rztt><Dmi 



5 

W.2 5\ZimVT&2>. mt2 3(D±^\Z\tRF 

2 6 75^tTa6 0. Z<DR FWM 2 6 tCteR FM 

2 7ri*&$tbT&3£#K:,. #X#>^2 8^(0^7 X 
-e«jSE2f* af^fflWI 2 9 £il VTffi&TZ Z £ 
titVZZ&^zVX&Z. RFm®2 6F B 1tCte 

3 1 CDgfl#T-f ^">3 2*^^$nT^i/*;H'^->t' 
-A 3 3 AW 2 3 m«r««fc O IC LT& 0 . XSW 

^t)0ilT^li. -?-LT. d Oct 5 fcy^X^S&a 
g|g2 1 SrfflW RFgAl* : 10-100 

W. ^f7.g£S : 5~5 0 c c/m i n, : 
-2 5 0~+2 5 0V©ffiSfflT^U£rs«fc-5^TC<i: 

[0 0 2 7] 7|c3lf«BlEC-3^Tt4tta»^#lC» 
LH^CDCD; zK^Wftl 0 a t ^OTT-^-Sck^fCte 

i>{C&£. *LT. zkfJt£W»l 0a t %uTt.-r^z 

[0 0 2 8] SiS&Stt. {©§^#tt£*§^#$£tt£% 
*UT. RaO. l/imKTtt*ui^L<. £ 
SiW£WJH«^«^T#SHv 1 0 0 ORJttTS 

iO^^i^S^^SU 1 OMnickOfeJPt^ 

too2 9] ^©£5 ^®K^^im®a«n> m 

[0 0 3 0] 

S6§ho#»*3 *5&%\z&t>zimmt\z&nt3. gsjfc 

[0 0 3 1] !WW2fc:BE*bTlr»*>«k3K:. S3 

mm^xmrn^n^mmmnz^x. < t hmm 
mA^M^&MA^rj.K). mm<Dfrm&gMt) s i o a 
t%OTo®M^^* i b^-5 ; b<D<i:u^e, mm 
m>T?&?rb^mffiim&*m\zim2-&% z t 



(4) mffl2 0 0 0-2 9 7 3 7 3 

6 

[0 0 3 2] -tUT, |g^3IZte®LT^Octo!Z. 

[0 0 3 3] B!RRW4CISKLTViSJ:^(c. 8» . 
X<DiS^tf<£V^LT'&<bnzh(DlzUZ>t^oW . 

[0034] zwzzrc. pnmstzxa&irc^z&s 
iz. wtfemBimmw<D^&j:tf/3ifz\-mmf;&m. 

[0 0 3 5] tS&Zl&t. fifcR3i6 

#4 a t%£LL2 0 a t %yCFX$>Z> : b<D£T2>Z£\Z 
±o T, rH?t?**-C(D{S^75S$ e. UT» 

[0 0 3 6] IW*^7(Cl^LTU^cte> 
Id. at®3&$75*R a 0. 1 tfm^™5fe©tt?.I 

J<9 -5. 

[0 0 3 7] Se»JC^c. B£#!8Kf2«U.TVV5cfc5 
13. W$!5?Hv 1 0 0 0Sl£V3r> : bh<D£-?Z>Z.ii 

\z£-?x. m®mk* : bi-ftizm&Lizh<D£-fz>z.t 

[0 0 3 8] §g^S9(C©«LTliS«t5 
D. jSm»+T(D/^^o!)i0. 0 7^TT*-g> 

[0039] ^etc^jt, m&mi otciemuTv^j: 
m-z>*(Di:f3.-rz.£\z£z>T, w&mmizm&m 
uzsmfitbtzzztiz. 

[0040] *mm\zrni&mM^&Mmmi<Dm 
so la^no (D^ra^zim.<D^m^m^mm)mi 



7 

\zX V n—r-r yt/Vfdk* y'yX-^HmfSi^Ui^ * 

[0 04 1] 

immm utf. ^m<Dmm)^immtmzmm\z 

[0 0 4 2] 01 fC^^cfc^&lSIbglStt 1 IC&I^T, S 
^: 3 0 mm W^- • 4mm©ntS*^2±!cS®^ 
3 £3—^ dcDjWSigW 1 Zm^fcUm 

3 ^J^b/c^Ot bfc. 
[0 0 4 3] <M#I 1 ) 1 ^t^<fc 013. 

^-f-^^-K&K^l 0MmOJI*TMSt> 

W^iOXbT, giiffl^RaO. 0 5 /irnKtiLhttYdf 

[0044] <s»y2) mm2\z. mmmm (j i 

S SCM4 1 5) # il £>&£>S3S*J£>S® ; arRa 0. 0 
0.0 9 m m<£>}lK?gW* £f£M b 

[0045] <3ns£#i3) ms£#i3^ mwwvmm 

mtV^MZ? yy'UOLly^WU^ R a 0 . 03/im 

[0046] (mm®*) m&M4& mmmm (j i 

S SCM4 1 5) ^e^asiSW^SSrR a 0. 0 
4 /zmfCMttitf JECbfcCD^ ^X^CVDglT 

mt^.m^^m^x^-^E> n^r (d 

LC) IS£«**-LlCj5Hgib£:&<i:, 2*>\Zgl2\Z7*Utz 

f^bfco RFSAi^j : 5 0W, mMX* 

§StS : 1 0 c c/m i n, : - 1 0 0 V© 

mm$wmw<Dm^w<-m 3 . 5at%Tfefc 

[0 0 4 7] <|ISS#I5) «0U5Wu HM^J3CD5IK 
^f&g|gWC|«l4 <h|^iO^X-7^fflS€: b 
fdl®?SWi:b£:fc<£n , $>£. ^ntdckD^enfcfilS 
^^OTOS^^Mf^ 3 . 5 a t %T£^*:. 

[0 0 4 8] d^J6) Hffis#J6te> lyg^J 1 <D^T 

5. 7 a t %H$>'Dtc» 



(5) 4#$32O0O-2 9 7 3 7 3 

8 

[0 0 4 9] (tbl^J 1 ) ttMffil 1 Wu *fti*fflSB ( J I 
S SCM4 1 5) 75^^St*COS®«RaO. 24 

[0 0 5 0] (tb^J2) tt^J2«. (J I 

S SCM4 1 5) ^^^©iSSRaO. 0 4 
MmtOgtLBfJnX bfc=fcZ>T$>5o 

[005 1] (tt^iJ 3) ttM&i 3 tt. tt$^!l2CD}®D) 

70 flMJS^^S^Hv 1 5 0 0<D^t?DA (CrN) 
S8i©r]— >^£SSb7t ; b<D"e$>-5. 
[0 0 5 2] (J±8#ij4) ttf&0ll4Wu &CVD&tCJ: 

0T> &©ffl$£*R a 0. 12 AimGD ! fc®T$.5. 
[0 0 5 3] (J:I^J5) J:tt*{SJ5Wu SpUSSH (J I 
S SCM41 5) A^&?iStJ©$i5cR a 0 • 04 
/jml3gtt±tfinXbfd& ^^XvCVD^ST^b 
*^tf*£ffl^T^^>K5^#-#> (DL 
C) WkZmtt±lZ&mi,ti>b<D-C&2>. 
20 [0 0 5 4] (tt^J6) J£&#I6WU S^UfiSB (J I 
S SCM4 1 5) 7!>>£>&SS**tf«®£Ra0. 20 

/imtcwg'jsnxbfc^ im-i*>v-i>-itm^* 

IJRaO. 2 5 ^m<E> s bC9Ta&-5. 

[0055] ommi) \mmi\-$.> imm&<mm. 
Em^mm\zmmA ^mm^y'^x^mmum^ b 
rdmmtt£Ltzh(D-v&z>. z.n.\z£.omt>ntzmn 
mjmmw<vmm^mm-m4 o a t %T*^fc. 
^ [0056] mmm&n? o . m 

KKgfiiibTteei 3 {I^Tct *>tti£V*V ! ?<{ 
^7"<Dgi\mmm.4 l ^fflViT^^^SrttPJbfe. 

[0 0 5 7] dCDm«HMB4 ltt. H«etBl4 2ICI1I 
&Bmz?&f1ittfz r 7—77—Zf)\'4 3?i«s$n, ' 

b, ^<Djsi*gw 1 <D±mm\z 3 / 8 -r >3-om&m s 

UJ 2Si7H— ;U4 4€:3^iBSb, ^.XU >^4 5(C«fc 

TjT«a 1 . 0 k g f Ti¥btttt*«fc5ttJij&*nfc'fe 

40 [00 5 8] -t bT, ;U4 4 4 6 

(CB^T^^I/ i<fc O iZttl^rtm^nxa K> . IhIIc*4 
4 2 j5*=&— ^ 4 7 ;C^S$^lTliT. Jl/4 4 (C*f b 
*Kt#i9jIK0. 0 1~0. lm/s e cTBSSKj^ 

n. ^-;i^4 4 issmMigi^ 1 t<DNremi-rz>& 
i$i®mfti4 9Wzm.mznz>&5\z, mms ot^ms 

0?l!flB3&*8 0*Ci:*t4J: , 5JC«3E**lTV»*. feB, iH 
50 ^4 9 <h bT^*r^iI5C0X>>'>^--r JU 5 W- 3 0 SG 



(6) 



2 0 0 0-2 9 7.3 7 3 



10. 



[0 0 5 9] -?-LT. *i lOTtWJ^iWJ 

(omwmi^mmsm^ 1 oi&?^gK?m* 1 tux 



ft 



3 g^fflff ggflsaan- (a -c) 



5 Stftffi* gBBSBK (b-C) 



2 afftfflffftl 



t&Oiig : 0. 2 5m/ s e c (2 5 0 r pm) TTfrs 

[0 0 6 0] 

»!]■ 



»cvpi_ 



« 4 HBgg gjj^fr> Kgte&g 



^■fr^F?* (PLC) 



6 S&ffiff gKffSEW Ca - C) 



7 m*tmm agJKaag (n -c> 



^^^U-r^^/a 2. 0350 0 



Ra (pm) 



0. 0 5 



0. 0 9 



n. 0 3 



0. 0 4 



3. 5 a t Kftgfc. 



0. 0 4 



3. 5 a t arasE. 



0. 0 5 



1. 50 



0. 0 4 



0. 07 



0. 1 2 



0. 04 



0. 25 



0. 0 5 



1 0 a t #>*3H 



10a tM>7K* 0. 1 1 0 



10a tK>7k* 0. 0 0 0 



10a t%<*$ 0. 09 8 0. 056 



10a t%>7}& 



5. 7 a t tt&Sfc, 



1 0 a 



10a ttt</K% 



1 Qa t96>/R% 



4 0 a t Xgjjj. 



10al?l>7K3K 



1 0. 0 



2. 0 



L 0 



2. 0 



i 0. 0 



1 0. 0 



2. 0 



1 0. 0 



L 0 



2. 0 



mt 

(H v) 



350 0 



3 500 



250 0 



3500 



720 



150 0 



2500 



3500 



0. 08 0 



0, 0 9 50. 059 



10a tM>?taE 0. 0 8 00. 049 



1. 080 



0. 0 9 0 



0. 0 9 8 



0. 1 2 5 



mm 



0. 0 58 
0. 065 



0. 066 



0. 1 25 



0. 4 8 00. 0 &6 
0. 38 0 0. 1 08 



0. 075 
0. 0 9 9 



0. 08 5 

o. ton 



3 
4 11 

5> 



1 

4 P. 



[oo6i] «c^-r^^^c^sta»J^5^^J^ct 

[0 0 6 2] L^U f^fa*Tte7K3i£ 1 0 a t %<fc 

S&; 7fc*®g**&n 0 a t XJEtTCa&S 40 
>BtTt>S®fiS* J RaO. 1 OMmJ&Lb^Si:^ 

[0 0 6 3] ^ntc^fbT, *s©§tunoat% 

•^SfflSdiRaTO. 1 0MmJ^TcDiaf£^Jl-6T 

^fiRfigso&^^-mfeo. o 7^to(3, sama^T 
^ x^a^f3^gssi^*5(s«T#^ z tarn*. 
[0 0 6 4] ^jfs^j 5 <D^mM^mm^m 4 59 



Alzm*tctB&<Dj3 A— O^fc 0 OJSSSlffc HU* Sit 

[0 0 6 5] m4\zmTHmm<^w^mmiz^x, 

7'5 3 WVV?iJ<1 K 5 4 CJW^tL 5 3 <2$4 

y'J^A^ K5 6£AJl^'J:7*— 5 5i©M 
Kaa/VU^X^U >^5 7**Ut— ^-5 8 <h=Jy* 5 9 

^fC«7^7,^>^>A6 OA^iK^^n, *A5 1 
t^U77>^0. 3mmSlS(C75:'5cfc < 5ll7"» 
>^>A6 0 CD/PS lC<fcDI@g2n. %Ais*7 

^xtm >^>a 6 o tffl»LT;^u^5 3 zomsm 



(7) 



200 0-297373 



11 

[0 066] t£M0k&& XJ^msmgi. : 3 0 0 r pm 
C7-f f 4 U >^W) . *7"U >^' M a :50kg 
f, X>->'>^ : 8 0ttU J^+^-O^A 
6 0 tm&t&^Zl-k 5 1 £ (33I{±_Bf JOT 

RaO. 0 5 jumtctt-bf ZtlTUZbtDtL 

tz. 

[0 0 6 7] vtM<Dfc& ±t?m)mi5(D\zfi\ 



12 



70 




[0 0 6 8] HSlC^tsS^cbO^J^cfceilC. IH— CDS 

[0 1 ] aaOTciw^^^^^www*® 

[02] ^Xvffla^KDWBBfflBBITft*. 

[03] ^^^T^im^-r^^^i^scoiifw 

BJ30T&5. 

[04] rtj^^Ofl^rt^C7>^|ffilttBJ0T*S. 

[in 5 ] immgk H;u^©wai»iiMfe*rr^77T* 

[S3] 




i 



3.50 
3.00 
2.50 
2.00 
t.50 
1.00 
0.50 









O 








5 

















0.00 0.20 0.40 0.60 



(72)^B^# iD Ifl S (72)%^# H $J H 

^JIim^7l5W^IIESBI2«^ Bit ^l|»*RlW*llKSm2*ll Bit 



(8) #§52000-29737 3 

F^— 3G016 AA06 AA19 BB05 EA00 EA03 
EA24 FA18 FA21 GA02 
3J030 EA21 EB07 EB09 EC01 EC04 
EC07 

4K030 BA28 CA02 CA05 DA08 FA10 
JA01 LA23 



THIS PAGE BLANKS 



p@cenet document view 



1/1 ^— V 



P&3N ' 0^7 & ^ 

DIAMONDLIKE CARBON HARD MULTILAYER FORMED BODY 



Patent number: JP20001 19843 
Publication date: 2000-04-25 

inventor: IWAMURA EIJI; TAKEDA MIKAKO; MIYAMOTO 

TAKASHI; AKARI KOUICHIROU 
Applicant: KOBE STEEL LTD 

Classification: 

-international: C23C14/06; B23B27/14 
- european: 

Application number: JP1 998028971 8 1 9981 01 2 
Priority number(s): 



Abstract of JP20001 19843 , 
PROBLEM TO BE SOLVED: To obtain a surface layer combining high hardness and excellent 
adhesion by using a hard multilayer film having specified adhesion and hardness as the outermost 
•surface laver and specifying the roughness of the outermost surface, 

SOLUTION V * "diamondlike carbon hard multilayer formed body in which diamondhke carbon film 
exhibit ng adhesion of >=50 N in a scratch test and also having hardness of >-40 GPa is used as the 
outermost surface layer, and the roughness of the outermost surf ace is controlled to <=50 nm by the 
centeMine average roughness Ra is produced. Moreover, as to the preferable form of this hard 
S Haver film formed body, the diamondlike carbon film is used as the outermost surface layer 
KSSSn to composed of an intermediate layer and a base material, and this intermediate layer _ 
ha?! douSe layer structure composed of a 1 st layer composed of a metallic layer o one or more kinds 
Sleeted from the groups of W. Ta, Mo and Nb and a 2nd layer on the side of the outermost surface 
fayerimp^sed of an amorphous layer contg. one or more kinds of metallic elements selected from the 
groups of W, Ta, Mo and Nb and carbon. 
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